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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical recording medium which fitted high density 
record in more detail about the optical recording medium which can write in information by laser light. 
[0002] 

[Description of the Prior Art] When information was conventionally written in the optical recording 
medium using laser light which can be written in, laser light with a wavelength of 780nm was used. 
However, with the laser light of this wavelength, sufficient high recording density-ization of an optical 
recording medium cannot be attained. Then, the attempt which makes the diameter of a spot of a laser 
beam small by the short wavelength-ization, and raises recording density is advanced. And 
corresponding to short- wavelength- izing of laser light, various amelioration is made also about the 
record ingredient in an optical recording medium. 

[0003] As a record ingredient in an optical recording medium, cyanine system coloring matter is used 
widely and unsymmetrical cyanine system coloring matter with easy adjustment of optical property is 
used especially, for example. However, since unsymmetrical cyanine system coloring matter was 
expensive, it was not easy to manufacture the optical recording medium which has high recording 
density by low cost. 

[0004] Moreover, in JP,5-38878,A or JP,5-305773,A, using styryl system coloring matter is proposed as 
a record ingredient in an optical recording medium. Since it is the maximum absorption wavelength of 
this styryl system coloring matter in the first half of the base of 400nm when the styryl system coloring 
matter of a publication is used for these official reports as a record ingredient, it can be said that the 
record wavelength of an optical recording medium becomes short. However, now, it is difficult to 
generate the laser light of such short wavelength with the semiconductor laser which needs to use large- 
sized laser light generators, such as an argon laser which is indicated by the above-mentioned official 
report, in order to generate the laser light of such short wavelength, and is used for the usual record / 
playback drive. Therefore, the above-mentioned styryl system coloring matter was not able to say it as 
the suitable record ingredient for high density record using the 620-690nm laser light which is the range 
of the wavelength generated with the semiconductor laser which is a practical laser light generator. 
[0005] Therefore, the purpose of this invention is to offer the optical recording medium which can be 
manufactured cheaply possible [ the high density record by laser light with a wavelength of 620- 
690nm]. 
[0006] 

[Means for Solving the Problem] this invention persons did the knowledge of the optical recording 
medium which can attain the above-mentioned purpose being obtained by using the styryl system 
coloring matter which has specific structure as a record ingredient, as a result of inquiring 
wholeheartedly. 

[0007] This invention was made based on the above-mentioned knowledge, and the above-mentioned 
purpose is attained in the optical recording medium with which it comes to prepare a record layer, a 
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reflecting layer, and a protective layer in this order at least on a substrate by offering the optical 
recording medium characterized by containing the styryl system coloring matter by which the above- 
mentioned record layer is expressed with the following formula (I). 
[0008] 
[Formula 2] 



5&K R,tiT;MvLS£^U 

Yii5^^^L<(i^^^WiCR d R' (R d SC^R*(±|B]-OX{i 



[0009] Moreover, this invention raises the stability of the above-mentioned record layer in the above- 
mentioned optical recording medium by offering the optical recording medium with which the above- 
mentioned record layer contains further the stabilizing agent of the above-mentioned styryl system 
coloring matter. 

[0010] Furthermore, in the above-mentioned optical recording medium, at least, this invention is a kind 
of compound chosen from the group which the above-mentioned stabilizing agent becomes from a 
copper complex, the complex of nickel, and aromatic amine, and raises the stability of the above- 
mentioned record layer by offering the optical recording medium contained three to 15% of the weight 
to the above-mentioned styryl system coloring matter. 

[001 1] Furthermore, this invention raises the mechanical strength of an optical recording medium in the 
above-mentioned optical recording medium by offering the optical recording medium which has the up 
substrate by which the laminating was carried out through the glue line on the above-mentioned 
protective layer. 

[0012] Furthermore, this invention is made with the optical recording medium of a double-sided 
recording method in the above-mentioned optical recording medium by having 2 sets of single-sided 
Records Department constituted including the above-mentioned substrate, the above-mentioned record 
layer, the above-mentioned reflecting layer, and the above-mentioned protective layer, making the 
above-mentioned protective layer side of each single-sided Records Department counter, joining both 
through a glue line, and offering the optical recording medium which it comes to form in one. 
[0013] Furthermore, this invention offers the optical recording medium with which information is 
recorded by laser light with a wavelength of 620-690nm in the above-mentioned optical recording 
medium. 




en 



Ri 



[0014] 
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[Embodiment of the Invention] Hereafter, the optical recording medium of this invention is explained 
with reference to a drawing based on the desirable operation gestalt. Here, drawing 1 is the schematic 
diagram showing the configuration of 1 operation gestalt of the optical recording medium of this 
invention. 

[0015] To the laser light used, on the transparent substrate 2, the laminating of the record layer 3, a 
reflecting layer 4, a protective layer 5, a glue line 6, and the up substrate 7 is carried out in this order, 
and the optical disk 1 shown in drawing 1 is formed. 

[0016] It is desirable to constitute from the transparent quality of the material, for example, resin, glass, 
etc., to the laser light to be used, it is easy handling especially, and since the substrate 2 is cheap, 
constituting from resin is desirable. Polycarbonate resin, acrylic resin, an epoxy resin, ABS plastics, etc. 
can specifically as resin be used. Especially the configuration and dimension of a substrate 2 have the 
shape of GA which is not limited, usual, and a disk, the thickness is about 0.5-3mm, and a diameter is 
usually about 40-360mm. Moreover, the predetermined patterns 8, such as a group, are formed in the 
front face by the side of the record layer 3 of a substrate 2 if needed a sake [ the object for tracking, for 
the addresses, etc. ]. 

[0017] A reflecting layer 4 is formed for the purpose of improvement in the reflection factor of laser 
light, or improvement in the sensibility at the time of record. The corrosion resistance high thing which 
has a reflection factor high as an ingredient which constitutes a reflecting layer 4 to the laser light used 
is used preferably. As such an ingredient, the metal which uses aluminum, Au, or Ag as a principal 
component, for example is mentioned. The thickness of a reflecting layer 4 is usually about 50-150nm. 
A reflecting layer 4 can be formed through direct or other layers with various vapor growth, for 
example, vacuum evaporation technique, the sputtering method, the ion plating method, a plasma-CVD 
method, an optical CVD method, electron beam vacuum deposition, etc. on the record layer 3. 
[001 8] A protective layer 5 is formed in order to protect the record layer 3 and a reflecting layer 4 
physically and chemically. As for this protective layer 5, it is desirable to consist of hard nature 
ingredients, such as thermoplastics and acrylic ultraviolet-rays hardening resin. The thickness of a 
protective layer 5 is usually about 2-20 micrometers. 

[0019] As for a glue line 6, it is desirable to consist of matter of various organic systems, and it is 
desirable to consist of thermoplastics, slime, and matter that stiffened a radiation-curing mold compound 
and its constituent with the electron ray or the radiation especially. The thickness of a glue line 6 is 
usually about 0.1-100 micrometers. A glue line 6 is formed of the optimal formation approach chosen 
according to the constituent, for example, a spin coat, gravure spreading, a spray coat, a roll coat, etc. 
Moreover, the up substrate 7 can consist of the same resin as the substrate 2 mentioned above. The 
thickness of the up substrate 7 is made like the thickness of the substrate 2 mentioned above. By besides 
carrying out the laminating of the section substrate 7, the mechanical strength of the optical recording 
medium obtained improves. 

[0020] It ** and the record layer 3 is characterized by containing the styryl system coloring matter 
expressed with the above-mentioned formula (I) in the optical recording medium of this invention. 
[0021] If the styryl system coloring matter expressed with the above-mentioned formula (I) is explained 
in full detail, this styryl system coloring matter constitutes the zwitterion which has the both sides of an 
anion radical and a cation radical in intramolecular. 

[0022] The inside of the above-mentioned formula (I), and Rl A straight chain or branched chain is 
sufficient as the alkyl group expressed, and the desirable carbon number is 1-12, and is 2-6 still more 
preferably. Especially desirable alkyl groups are an ethyl group, n-propyl group, n-butyl, a l-(3- 
methylbutyl) radical, etc. 

[0023] The inside of the above-mentioned formula (I), and R2 A straight chain or branched chain is 
sufficient as the alkyl group expressed, and the desirable carbon number is 1-6, and is 1-3 still more 
preferably. Moreover, R2 As an alkyl group in the alkoxyl group expressed, it is Rl . The same thing as 
the alkyl group expressed can be used. 

[0024] R2 As a halogen radical expressed, a chlorine radical and a fluorine radical are used preferably. 
[0025] R2 NHRa expressed A radical and NRb Rc Ra in a radical A radical and Rb A straight chain or 
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branched chain is sufficient as a radical and Rc radical (each of these is alkyl groups), the desirable 
carbon number is 1-6, and they are 1-3 still more preferably. Especially desirable alkyl groups are a 
methyl group, an ethyl group, etc. Rb A radical and Rc About the radical, even if the same, you may 
differ well. NHRa As a desirable example of a radical, a methylamino radical, an ethylamino radical, 
etc. are mentioned especially. On the other hand, it is NRb Rc. As a desirable example of a radical, a 
dimethylamino radical, a diethylamino radical, etc. are mentioned especially. 

[0026] R2 The radical preferably used among various kinds of above-mentioned radicals expressed is a 
hydrogen atom and NRb Rc. Especially the radical that are a radical and an alkoxyl group and is used 
preferably is a hydrogen atom and NRb Rc. It is a radical. 

[0027] R2 Various kinds of above-mentioned radicals expressed may be combined with which location 
in Z which is an aromatic series ring machine. 

[0028] The inside of the above-mentioned formula (I), and R3 As the alkyl group and alkoxy group 
which are expressed, and a halogen radical, it is R2. The same thing as the corresponding radical 
expressed is used. Therefore, it is R2 although especially these radicals are not explained. The 
explanation explained in full detail about the corresponding radical expressed is applied suitably. 
[0029] R3 The radicals preferably used among various kinds of above-mentioned radicals expressed are 
a hydrogen atom, an alkyl group, an alkoxyl group, and a halogen radical, and especially the radicals 
used preferably are a hydrogen atom, an alkoxyl group, and a halogen radical. 

[0030] R3 Various kinds of above-mentioned radicals expressed may be combined with which location 
of the benzene ring. 

[0031] Among the above-mentioned formula (I), Z shows an aromatic series ring machine and a benzene 
ring radical and a naphthalene ring machine are used preferably. 

[0032] CRd Re expressed with Y among the above-mentioned formula (I) Rd in a radical A radical and 

Re As a radical (each of these is alkyl groups), it is Ra mentioned above. A radical and Rb The same 

thing as a radical and Rc radical is used. Therefore, it is Ra although especially these radicals are not 

explained. A radical and Rb A radical and Rc The explanation explained in full detail about the radical 

is applied suitably. In addition, Rd And Re Even if the same, you may differ well. 

[0033] The radicals preferably used among various kinds of radicals expressed with Y are a sulfur atom 

and an oxygen atom, and especially the radical used preferably is a sulfur atom. 

[0034] As a radical of the minus mono valence expressed with X among the above-mentioned formula 

(I), it is -O. - A radical, -COO - A radical and -S04 - A radical etc. is mentioned and it is -O especially 

preferably. - A radical is used. 

[0035] What is preferably used among the styryl system coloring matter expressed with the above- 
mentioned formula (I) is expressed with following type (la) - (Ic). 
[0036] 
[Formula 3] 




CH 2 CH 3 

(I a) 



[0037] 
[Formula 4] 
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CH 3 0 





CH 2 CH 3 



^CH=CH— T 

I o- 

CH 2 CH 2 CHCH 3 



CH 2 CH 3 



(lb) 



CH 3 



[0038] 
[Formula 5] 




CH-CH 




(Ic) 



CH 2 CH 3 



0" 



[0039] Generally the above-mentioned styryl system coloring matter is compounded by the Wittig 
reaction from the corresponding bromine compound and aldehyde. 

[0040] The record layer 3 may consist of only above-mentioned styryl system coloring matter, or, in 
addition to this styryl system coloring matter, may contain various additives. A kind of compound 
chosen from the group which consists of the complex of the copper which is the stabilizing agent which 
raises the light stability of this styryl system coloring matter as such an additive, a complex of nickel, 
and aromatic amine is used preferably at least. This compound has the operation which raises the 
lightfastness of the above-mentioned styryl system coloring matter etc., and contains it three to 8% of 
the weight still more preferably three to 15% of the weight preferably to the above-mentioned styryl 
system coloring matter. Since the light stability of the above-mentioned styryl system coloring matter 
may fall if the content of this compound is not filled to 3% of the weight, and the sensibility at the time 
of record may fall when it exceeds 15 % of the weight, it is desirable to consider as above-mentioned 
within the limits. 

[0041] As a complex of the copper used as the above-mentioned stabilizing agent, it is desirable to, use a 
copper ammonium complex like screw (4-tert-butyl -1, 2-dithio phenolate) copper-tetra~n-butyl 
ammonium for example. As a complex of nickel, it is desirable to, use a nickel ammonium complex like 
screw (4-tert-butyl -1, 2-dithio phenolate) nickel-tetra-n-butyl ammonium for example. 
[0042] The record layer 3 dissolves the above-mentioned additive in a solvent the above-mentioned 
styryl system coloring matter and if needed, prepares coating liquid, and is formed by applying this 
coating liquid on a substrate 2. As a solvent for preparing this coating liquid, organic solvents, such as 
fluorine content alcohol, Cellosolve, halocarbon, a ketone, and the ether, are used, for example, and 
desirable fluorine content alcohol like 2, 2, 3, 3, and - tetrafluoro propanol is used. Generally the 
concentration of the above-mentioned styryl system coloring matter in the above-mentioned coating 
liquid is about 1 - 4 % of the weight. A spin coating method is preferably used from the point which can 
form a uniform thin layer easily as the method of application of the above-mentioned coating liquid. 
[0043] The thickness of the record layer 3 is suitably chosen according to wavelength, the optical 
physical properties of a reflecting layer 4, etc. which are used in consideration of record sensibility, 
figure of merit, etc. to laser light, and is usually about 50-150nm. 

[0044] As a concrete example of application of the optical recording medium of this invention, the 
optical disk (for example, DVD-R) of a write-once mold can be mentioned. 

[0045] As mentioned above, although the optical recording medium of this invention was explained 
based on the desirable operation gestalt, in the range which is not restricted to the above-mentioned 
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operation gestalt and does not deviate from the meaning of this invention, various modification is 
possible for this invention. For example, as it replaces with what is shown in drawing 1 as a 
configuration of the optical recording medium of this invention and is shown in drawing 2 It has 2 sets 
of single-sided Records Department 10 constituted including a substrate 2, the record layer 3, a 
reflecting layer 4, and a protective layer 5. The protective layer 5 side of each single-sided Records 
Department 10 and 10 is made to counter, and it may make with the configuration of the double-sided 
recording method which it comes to form in one, or as both are joined through a glue line 6 and it is 
shown in drawing 3 , you may make with the configuration of having excluded the glue line 6 and the up 
substrate 7 from the configuration shown in drawing 1 . Moreover, between the record layer 3, a 
substrate 2, or a reflecting layer 4, the layer for raising the various engine performance of an optical 
recording medium may be prepared if needed. Moreover, surface treatment by finishing agents, such as 
a triazine thiol system compound, may be performed on the front face by the side of the protective layer 
5 of a reflecting layer 4. 
[0046] 

[Example] Hereafter, the effectiveness is illustrated while an example explains this invention to a detail 
further. However, the range of this invention is not restricted to this example. In addition, among the 
following examples, especially M %", unless it refuses, "% of the weight" is meant. 
[0047] [Example 1] The disk-like substrate with a diameter [ of 120mm ] and a thickness of 0.6mm was 
cast by using a polycarbonate as a raw material. The straight groove with a depth of 0.14 micrometers is 
formed in one front face of this substrate with the flute width of 0.3 micrometers. The styryl system 
coloring matter which has the structure expressed with the above-mentioned formula (Ic) was dissolved 
in 2, 2, 3, and 3-tetrafluoro propanol, insoluble matter was further removed through the filter, and 
coating liquid of 2% of concentration was prepared. On the field in which the groove [ in / for this 
coating liquid / the above-mentioned substrate ] is formed, spin coating was carried out and the paint 
film was formed. This paint film was dried at 80 degrees C for 1 hour, and the record layer with a 
thickness of 120nm was formed. On this record layer, the reflecting layer with a thickness of lOOnm it is 
thin from aluminum with sputtering was formed. Furthermore, on this reflecting layer, spin coat coating 
of ultraviolet-rays hardenability resin SD-1700 (the Dainippon Ink chemistry company make) was 
carried out, the paint film was formed, irradiate this paint film, it was made to harden ultraviolet rays, 
and the protective layer with a thickness of 3 micrometers was formed. Furthermore, the laminating of 
the above-mentioned substrate and the polycarbonate substrate of the isomorphism said ** was carried 
out through adhesives on this protective layer. Thus, the optical disk which has the structure shown in 
drawing 1 was produced. 

[0048] thus, the reflection factor and modulation factor in the condition of not recording of the obtained 
optical disk ~ the product made from a pulse tech - it measured on the wavelength of 639nm of laser 
light using DDU-1000. Consequently, a reflection factor is 58% and the result with the as good 
modulation factor when writing the signal of 10T under the linear velocity of 3.84m/second and record 
power 1 lmW conditions as 62% was obtained. 

[0049] [Example 2] The styryl system coloring matter and screw (4-tert-butyl -1, 2-dithio phenolate) 
copper-tetra-n-butyl ammonium (stabilizing agent) which have the structure expressed with the above- 
mentioned formula (Ic) were dissolved in 2, 2, 3, and 3-tetrafluoro propanol, insoluble matter was 
further removed through the filter, and coating liquid of 2% of concentration of coloring matter and 
0.2% of concentration of a stabilizing agent was prepared. The optical disk was produced like the 
example 1 except forming a record layer using this coating liquid. When the reflection factor and 
modulation factor in the condition of not recording of the obtained optical disk were measured like the 
example 1, a reflection factor is 55% and the result with the modulation factor almost equivalent to 61% 
and an example 1 when writing the signal of 10T was obtained. Moreover, a light-proof [ made from 
HEREUSU / xenon ] accelerated test machine is used, and they are 500 mW/m2 to this optical disk. 
When ultraviolet rays were irradiated, as compared with the optical disk obtained in the example 1, it 
turned out that lightfastness is improving 3 times. 

[0050] [Example 1 of a comparison] It replaced with the styryl system coloring matter used in the 
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example 1, and the optical disk was produced like the example 1 except using styryl system coloring 
matter NK-1977[3 and 3-dimethyl-2-(4'-dimethylaminostyryl) India renin] (made in a Japanese 
sensitizing dye lab) indicated by the example of JP,5-33878,A. When the reflection factor and 
modulation factor in the condition of not recording of the obtained optical disk were measured like the 
example 1, the reflection factor was 38%, and the modulation factor when writing the signal of 10T is 
5% or less, and it turned out that this styryl system coloring matter does not fit record using laser light 
with a wavelength of 639nm. 
[0051] 

[Effect of the Invention] As mentioned above, according to this invention, the optical recording medium 
which can be manufactured cheaply possible [ the high density record by laser light with a wavelength 
of 620-690nm ] is obtained as explained in full detail. Lightfastness etc. improves by using together the 
above-mentioned styryl system coloring matter with a stabilizing agent especially. 



[Translation done.] 
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